The Non -Communicable Disease (NCD) unit in Malaysia has had much focus in recent years as its country undergoes a major epidemiologic transition with the rise in the four largest contributors of NCD deaths namely cardiovascular disease, cancer, diabetes and chronic respiratory disease. In line with reducing the burden of NCD both for the patient and healthcare, the district health office plays a vital role in managing disease prevention through adequate planning, focusing on the implementation of primary, secondary and tertiary prevention and monitoring the health of the population.
Introduction

District Health Services
The World Health Organization (WHO) has over time acknowledged the district as the most practical unit to achieve universal health coverage while implementing the many international health policies (Fusheini & Eyles, 2016) . Malaysia has a very structured and hierarchical system whereby the district health office plays the role of being the basic operational level in the healthcare system after the federal and state health departments through decentralization of its healthcare (Monekosso, 1993) . The capacity to achieve health goals depends on the organization and management of the district health system (Ministry of Health Republic of Rwanda, 2011).
The district Medical Officer of Health plays a crucial role in carrying out public health responsibilities which include planning, implementing, monitoring health targets through surveillance and coordinating various programs and services. Plans developed with the local community's interest in mind whilst obtaining their support and active participation, together with collaboration within the various stakeholders and agencies will greatly improve health outcomes.
An important feature of good health service refers to delivering effective, efficient, safe and quality health interventions to those who need them, at a time and place when they need them, maximizing the benefits over cost (WHO, 2007) . The district health system provides a comprehensive range of health care services which include primary, secondary and tertiary preventive care to a population that is geographically defined by the districts coverage. The implementation of services provided can be divided into several units which include Public Health Management, Support Services, Primary Care, Family Health, Disease Control, Occupational and Environmental Health, Food Quality and Health Education and Promotion Units. This is done through multiple service points which include primary health care at large, schools, and also mobile health clinics that cater to the remotest of areas. In recent years, the disease control unit, particularly the Non -Communicable Disease unit in the Ministry of Health Malaysia has had much focus as its country undergoes a major epidemiologic transition.
Non-communicable Disease
Non-communicable diseases (NCDs) are the leading causes of morbidity in the world and accounts for seven of ten worldwide deaths (Alleyne et al., 2013) . In the year 2016, 71% of global death were due to NCDs amongst which one third of them were classified as premature deaths as they occurred in those aged 30-70 years. The mortality is highest in low and middleincome countries especially sub Saharan Africa and is at its least in high-income countries (Bennett et al., 2018) . Poverty has been seen to stem from and exacerbate the burden of NCD's causing the burden to rise disproportionately.
In 2011, the WHO member states in the United Nations had given their commitment to reduce mortality (by 2025) from the four largest contributors of death attributed to NCD worldwide namely cardiovascular disease, cancer, diabetes and chronic respiratory disease among those International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 
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The Sustainable Development Goal number 3.4 also echoes a similar target whereby its goal is to reduce by one third the premature mortality of NCD through prevention and treatment and promoting mental health and wellbeing by 2030. Comprehensive indicators have been set up to help achieve these goals, for example indicator 23 under goal 3.4 measures the probability of dying between exact ages of 30-70 years from either of the four diseases mentioned. The disaggregation is done by sex and geographical location targeting healthcare systems. It also monitors mental health with suicide mortality being the indicator. Consultations with primary healthcare providers that include preventive and curative services are also being monitored under indicator 26 giving the district health office a major role to play in realizing these goals.
Malaysia Situation
The situation of NCD in Malaysia has been likened to that of an epidemic, requiring urgent attention given that Malaysia has the highest prevalence of diabetes and obesity among all ASEAN countries (WHO, 2014) . In line with reducing the financial burden of NCD both for the patient and healthcare, the district health office plays a vital role in disease prevention through health promotion and disease prevention programs that often address social determinants of health. These determinants influence modifiable risk behaviours that contribute towards chronic diseases.
Risk Factors
The rise in NCD falls back to four major risk factors namely tobacco use, harmful use of alcohol, unhealthy diets and physical inactivity that leads to four key changes within the person which are raised cholesterol, raised blood glucose, raised blood pressure, and overweight/obesity (Global Health Observatory (GHO) data, n.d.). Risk factor surveys have been included as one of the non-communicable disease progress monitoring measures providing surveillance into this area as well (World Health Organization (WHO), 2015) . Tackling these risk factors through various prevention programs paves the road to successfully preventing or reducing the four NCD's.
Malaysia has placed great importance to the control of tobacco and has achieved two out the five SDG indicators with regards to tobacco demand-reduction measures (World Health Organization (WHO), 2015) . Continuous efforts are being made to create smoke free policies by eliminating exposure to second hand tobacco smoke in all indoor workplaces, public places and public transport. This can be seen by the recent proposed smoking ban on all public eateries (Fatimah, Z. (2019, January 1) . The district health office through the responsibilities of the health inspectors carry out the task of enforcing these smoking bans.
Restrictions and bans in relation to alcohol usage including reducing hours of sales, increased taxes on alcoholic beverages and mitigating exposure to alcohol advertisements are among the measures that needs to be achieved in reducing this risk factor.
Nutrition-related chronic diseases can be prevented by recognizing the essential role that diet and physical activity play in determining good nutrition and optimal health. This risk factor is , 2015) . The districts play a part in empowering the people to create healthy environments leading them to take responsibility and be a part of the global reduction of noncommunicable disease. This can be achieved through creating a healthy and positive relationship between the community and the health care providers in the district (WHO Technical Report Series, 2002).
District Health and Prevention
The prevention of non-communicable disease at the district level requires adequate planning preceded by situation analysis whereby the current situation and needs of the community is gathered and various inputs combined to come out with appropriate action plans. This is followed by implementation of services and programs tailored at preventing NCDs and continuous monitoring followed by prompt evaluation. Although the District Health Office in Malaysia sits at the bottom level under the hierarchical organization carrying out the many larger plan of actions provided by the Ministry of health, nevertheless, it plays a pivotal role in implementing preventive measures as it has the capacity to build relationships with the community thus enabling them to make healthy decisions for themselves and their families. This article aims to outline the Public Health Management of non-communicable disease at the district level in Malaysia.
Materials and Methods
A literature review was conducted through online database search such as Google Scholar and PubMed to identify articles that were related to the current management of NCD prevention. Initial keywords used were "district health management", "non-communicable disease", "prevention" and "Malaysia". The reference list was also reviewed for other related articles including some that were handpicked. Information and statistics used in the write up of this report was identified and reviewed through related government documents on district health management and clinical practice guidelines on NCD prevention through Ministry of Health Malaysia websites and organization reports such as the WHO and United Nations (UN).
Result and Discussion
In this section, the management of non-communicable disease prevention will be explained through an insight into the plans made to prevent NCD, while focusing on the implementation of actions through primary, secondary and tertiary prevention levels that fall within the role of health professionals and health care providers in primary care, hospitals and community services environment. Current programs and practices in Malaysian districts will be used as an example in the explanation followed by steps taken to monitor and evaluate these programs. 
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Planning of NCD Prevention at District Level
Planning aims to improve and maintain the health status of a given community through the provision of accessible, effective, equitable and quality health service. In Malaysia, health care system is performed as a top down exercise whereby most of the national planning is conducted by the Ministry of Health. However, at the ground level, the district health office needs to conduct situational analysis to identify the needs and challenges of the local community within their jurisdiction. Analyzing the data collected helps in prioritizing issues, create plans of actions and set up performance indicators (Healy, 2013) . The vision, mission and strategies of the district NCD division will echo that of the national level with minor tweaks to suite the local community.
The 11 th Malaysia plan on NCD focuses its attention on preventive healthcare and promotion of healthy lifestyle in collaboration with the private sector and NGOs. Reducing modifiable risk factors and strengthening health systems are among the objectives laid out in the National Strategic Plan for Non-Communicable Disease 2016-2025 (Ministry of Health, 2016).
Implementation of NCD Prevention at District Level
Primary Prevention
Primary prevention defines the action taken prior to the onset of disease, whereby it removes the possibility that the disease will ever occur (Katz & Ali, 2009 ). The intervention targets the pathogenesis stage of the disease and is accomplished by measure of "health promotion and specific protection". Health promotion involves health education, environmental modifications, nutritional interventions, and behavioural changes. On the other hand, specific protection can be accomplished by immunization, chemoprophylaxis, use of specific nutrient or supplementations. The main goal is to induce a change in behaviour or to alter the factors affecting individuals in order to prevent the development of the diseases. Primary prevention may be directed at individuals or at communities as a whole. Individual approaches such as encouraging patients to involve themselves in tailored physical activity provides active personal communication which should be motivational. On the other hand, a community or population approach is done through campaigns and programs having effects of changing risk factors in the whole population (Katz & Ali, 2009 ).
The strategies used for primary prevention at district level are not limited but include community empowerment and health education to the target population.
Community Empowerment
Community empowerment refers to the process of enabling communities to increase control over the factors and decision that influence their lives. In Malaysia, community empowerment is done through various community-based health programs such as the "Healthy Community Empowers the Nation" program, also known as KOSPEN that aims to combat and reduce the burden of NCD at grassroots level. 
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Community Development Department empowering the community in adopting and practicing healthy lifestyles whilst enhancing their participation and involvement in such activities. Focusing on five scopes which are healthy diet, active living, smoke free, weight management and routine community NCD risk factor screening, the health personnel from the District Health Office and health clinics are responsible to train a group of volunteers among the community members on the implementation of KOSPEN, who will then become health agents of change in the community (MOH, 2013) .
Besides KOSPEN, the Community Health Promotion Centre (PPKK) also aims to empower the communities bound by the district. District health office staff conduct practical activities in order to increase the knowledge, provide skills and change the lifestyle of the community indirectly complimenting the services provided by the health clinics under the district. The target group is the local community focusing on teenagers, housewives as well as senior citizens emphasizing on healthy lifestyle through physical activities, healthy eating, nonsmoking initiatives and measures in coping with stress. The surrounding community are able to enjoy the facilities of the centre such as mini gymnasium under supervision of certified trainers, and health information resource centre or mini library without payment. They also have access to other services allocated at the centre which include the health screening, weight management interventions, service advisor in smoking cessation, healthy food and stress management. The centres also runs specific physical activity programs periodically to encourage the community in the district to have a healthy lifestyle such as 10,000 steps walk, cycling, hiking and aerobics (MOH, 2017) .
Community empowerment is a weapon to combat nicotine addiction. At the district level, smokers who are ready to stop smoking are assisted through the quit smoking clinic which is provided in most health clinics. Counselling, and pharmacological assistance is given by the district health staff which consists of doctors, nurses and pharmacists. With the introduction of mQuit Services, the private sector also plays an important role in combating nicotine addiction by collaborating to provide quit smoking services to the district community.
Health Education
The district plays a pivotal role in giving health education to the community as it is through the activities of the district that most health information is disseminated. Among the essential platforms available to disseminate knowledge regarding health is through the school health program which is delivered by a team of medical doctors and nurses.
In 2000, the Ministry of Health also launched the Junior Doctor Program in collaboration with the Ministry of Education, where later in 2006 it became one of the co-curriculum activities in school known as "Junior Doctor Club". The objectives include forming healthy habits among the school children by increasing knowledge and basic skills of health, encouraging parents on children's health and strengthening teacher's involvement in school children's health (MOH, 2017) . The health promotion officer of the district together with medical officers goes down to each school where they become facilitators to the teachers and selected school children from year 4, 5 and 6. The teachers and students are trained and provided with knowledge and skills on health and later become an agent of change on knowledge, behaviour and habits related to health for themselves, friends, parents and the community. Among the topics highlighted are self-hygiene practices, dental health practice, healthy mind, safe and 
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Another activity in imparting health education at the district level is the Healthy Community Kitchen program which aims to educate the community about healthy and nutritious diet. It is usually carried out by nurses at the health clinics. The target group is the community members, for example housewives, or other family members of all age groups. The activities conducted are demonstration on healthy cooking recipes, techniques of food processing and prevention of accidents in the kitchen. The participants are also briefed on nutrition, safe food and kitchen management. Alongside this, health personnel take the opportunity to conduct related health screenings such as body mass index (BMI), blood pressure and blood sugar measurement (MOH, 2014) .
Besides on-going programs as mentioned above, health promotion campaigns and health education camps are organised periodically by the district health office to instil knowledge regarding health and enhance active communication between the district and the community.
Secondary Prevention
Secondary prevention is defined as an action which halts the progress of disease at its incipient stage and prevents complications (Katz & Ali, 2009 ). Specific interventions include early diagnosis through screening programs, and adequate treatment so that better prognosis may be obtained. At the district level, various screening programs are planned for the community which includes screening for diabetes mellitus, cancer, cardiovascular disease and chronic respiratory disorder.
Diabetes Mellitus
Type 2 Diabetes Mellitus (T2DM) is an important risk factor for cardiovascular disease. Although incurable, it can be controlled with medication, change of diet and increase in the physical activity (MOH, 2015) . The family health physicians, medical officers, pharmacists, nurses and medical assistants give great importance and play an important role in screening and treating diabetic patients at the health clinic. Screening is done via random capillary blood glucose, fasting blood sugar, oral glucose tolerance test (OGTT), and also MGTT for indicated pregnant women. Strategies to allocate human resource and finance for this huge program lies in the competency the leader which is the district health officer.
Cancer
Malaysia is committed to shifting its focus on the control of cancer and non-communicable diseases from reactive to proactive looking into investment in public and preventive health to reduce risk factors ("Malaysia wants to be proactive," 2018). At the district level, secondary prevention involves screening for the many types of cancers and its risk factors namely colorectal, cervical and breast cancer.
In its efforts to mitigate the prevalence of colon cancer, the district through its primary care facilities conduct screening methods such as faecal occult blood test (FOBT's) for men and woman aged 50-75 who are asymptomatic. In the event of the patients having any symptoms they would be referred to the hospital for colonoscopy (Kamaruzaman, 2018) . The district International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. Z.A, 2016) . The current screening policy for breast cancer focuses on Clinical Breast Examination whereby all women above the age of 20 must undergo breast examination by trained health care providers once in 3 years and annually for age 40 and above (Dahlui, Ramli, & Bulgiba, 2011) . These services are provided by the district health service through their many healthcare professionals in the health clinics. Engagement with other ministries such as the Ministry of Women, Family and Community Development who provide subsidies for women to undergo mammogram has seen to reap benefits.
Cervical cancer screening by means of pap smear is done at the government health clinics. However, response has been poor with less than 50 per cent of women coming for check-ups for various reasons (Ministry of Health, 2017). Newer methods of screening are being researched and tried out at district levels such as the ROSE project. It is an initiative by the University of Malaya and the Ministry of Health in collaboration with VCF foundation Australia ("Malaysia well below WHO standards," 2019). It integrates the latest advances in self-sampling by empowering women to take their own cervical screening sample while using digital health platforms to inform the results on the same day. Constant engagement with the community to find out their needs and concerns added with adequate research leads to the district being able to provide better services to those under their care.
Cardiovascular Disease
The most widely utilized screening at the primary care facilities are the cardiovascular screening which is done annually for all Malaysians aged 40 and above. This includes routine blood tests, electrocardiogram, urine analysis, blood pressure monitoring and anthropometric measurements and aid in the early detection of cardiovascular disease amongst those at risk by age. Reducing blood pressure by 10-15/5-8 mmHg with drug treatment reduces combined CVD mortality and morbidity by about one-third (World Health Organization, 2007) . The district health officer manages the health budget given to ensure provision of all these medications as improving treatment strategies has helped reduce NCD mortality.
Chronic Respiratory Disorder
Chronic respiratory disease is one of the four major NCD's that is given priority in the latest WHO guide. It is a preventable and treatable respiratory disorder with tobacco smoking as its main risk factor. Symptoms of chronic obstructive pulmonary disease (COPD) depends largely on the stage and severity of the disease ranging from chronic cough with sputum, dyspnoea, fatigue and up to respiratory failure.
Health clinics under the jurisdiction of the district office gives importance to this by conducting screening not only for patients who are at high risk but also for all its staffs. 
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Besides history taking and physical examination by the doctor, chest x-ray and post bronchodilator spirometry test are conducted to screen for CPOD among individuals identified at risk. Besides that, other routine investigations such as full blood count (FBC) and electrocardiography (ECG) are also available. For employees working under the district, a spirometry test is conducted annually as well. Treatment consist of referral to smoking cessation clinic where applicable, usage of inhaled bronchodilators and other medication.
Tertiary Prevention
Tertiary prevention is defined as "all measure available to reduce or limit impairment and disabilities, and to promote the patients adjustment to irremediable conditions" (Katz & Ali, 2009 ). The tertiary prevention is accomplished by disability limitation, and rehabilitation. At the district level, these services are provided through follow up, domiciliary care, and supported by an efficient referral system.
Rehabilitation
Rehabilitation refers to appropriate measures, including peer support, to enable persons with disabilities to attain and maintain their maximum independence, full physical, mental, social and vocational ability, and full inclusion and participation in all aspects of life" (World Health Organization, 2011) . The aim of rehabilitation is to minimize residual disabilities and complications, and maximize potential years of enjoyable life, thereby improving the quality of life even if the disease itself cannot be cured.
Rehabilitation care in district clinics include consultation services for assessment, therapeutic and rehabilitative care, nursing care, physiotherapy, occupational therapy, medical social services, and speech therapy. Rehabilitative services are provided to older people as a supportive service to medical care such as disabled post stroke patients or amputees. Most stroke survivors are discharged with instructions for follow-up care by primary care clinic. Referrals are usually received from secondary and tertiary hospitals for patients to receive appropriate care after the disability or complication has occurred, and after patient has been stabilized to regain the maximum strength they can achieve. In Malaysia, almost every district's clinics are covered with rehabilitation staff, including registered physiotherapist, occupational therapist, trained nurses, speech therapist and well-equipped rehabilitation clinics to serve patients. Besides the special consideration in access to medical care services such as priority in registration and appointments, patients are also provided with wheel chair services and in some circumstances the transportation.
Follow up care
Follow up care for patients after diagnosis is done at the many primary health clinics throughout the district. This is essential to prevent further complications from pre-existing disease. For example, in diabetes, intensive glycaemic control can delay the onset and progression of the early stages of diabetic retinopathy, nephropathy and neuropathy in diabetic patients. Regular screening for micro-albuminuria, retinal photography, and foot examination are done. Most health clinics are equipped with fundus camera to assist in detection of retinopathy for detection and monitoring diabetic complication especially clinics 
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Domiciliary care
The "home help service" is offered to older persons under the name of Domiciliary Treatment Service (PPD) whereby its services include treatment services, monitoring of NCDs risk factors, such as blood glucose test, blood pressure measurement, and rehabilitation activities including the rehabilitation physiotherapy, occupational therapy, and counselling for stable cases that needs long-term care such as stroke patients and chronic disease patients who are functionally disabled. The domiciliary treatment service (PPD) is provided by well-trained teams from health clinics governed by the district, covering all residents living within the area of clinic. The cases are referred from tertiary, state referral centres and secondary/district hospitals to the health clinics that provide the services.
Referral system
The Primary Health Care Delivery Network has been supported with an organized system of referral into all levels of primary, secondary and tertiary care. The function of primary care in this network behaves like a filter to refer those patients that meet specific access criteria to the specialized services and facilitates. Criteria for accessing these services are restricted to patients with complicated problems. The specialized facilities in secondary and tertiary care provide services for patients with specific health conditions or more complex and multiple comorbidities.
District Health Office is the main control authority of the referral system at the operational level. The health clinics and hospitals have common policies and operating procedures to facilitate rapid and efficient management of referred cases. Community clinics are able to refer to health clinics or directly to the hospitals, according to established patient management protocols. This system has helped Malaysia achieve gains in health status which are comparable to that in countries with higher health expenditure (Mustapha, 2014) .
For example, cases with failure of suboptimal glycaemic control with multiple therapy lines, as well as having multiple comorbidities and complications, are referred to endocrinologists for further consultation and optimization of care, or cases with diabetic retinopathy, cataract or glaucoma are referred to the Ophthalmologist for further management. In contrary, the opposite way of referral holds true when stabilized patients post stroke or cardiac arrest are referred back to primary health clinics for rehabilitation services and supportive care.
Monitoring of NCD Prevention Program at District Level
At the district level, monitoring of NCD prevention program is done by the respective District Health Office which is led by the Health District Officer. The monitoring is done through surveillance, key-performance index (KPI), quality assurance (QA) achievement, audit on NCD program via two methodologies i.e. web-based application and paper-based forms (MOH, 2010) . In the web-based application, data from health education programs, health promotion and intervention programs, are collected via web-based application. The application enables up-to-date monitoring of number of programs and number of participants 
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Open Access: e-Journal in each program. More importantly, it empowers monitoring of KPI on the NCD programs, for example, the percentage of weight loss after six months intervention. Among the examples of web-based application are MySihat online evaluation system (MOVes-KOSPEN), National Diabetes Registry, and National Cancer Registry. Several variables related to the process indicators are collected via paper-based forms which includes the expenditure reports, number of local trainings conducted and several other related information (MOH, 2010) . All data collected at the district level will be sent to the state level and subsequently to the Ministry of Health, Malaysia.
Conclusion
The district health office and health clinics play an important role in execution of the national policy on non-communicable disease (NCD) at the district level. The management of NCD at district level includes comprehensive planning on specific goals, objectives and strategies based on community diagnosis of the district. Besides, they play an important role in organizing health related events that build social network among the health personnel and the community as well as implementing and monitoring the NCD programs. As a leader, the district health officer plays multiple roles including decision making on programs, human resource and finances while constantly motivating those under his care. With numerous strategies and programs laid out, collaboration and strengthened efforts from the district and community will certainly help prevent and reduce NCD in future.
